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(57) Abstract: A phase error detection circuit is used for a synchronization clock extraction circuit extracting a clock synchronized 
with reproduction data. A cross reference value generation section (72) inputs rise phase error data (S3) calculated by a phase error 
calculation section (71) as a rise cross reference value (S5) to a rise cross detection section (70a) and fall phase error data (S4) 
similarly calculated as a fall cross reference value (S6) to a fall cross detection 
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section (70b). The cross detection sections (70a, 70b) calculate difference values between the reproduction data value at the sampling 
point and the cross reference values (cross offset values) (S5, S6) which have been input When one of the two difference values is 
negative and the other is positive at the continuous sampling points, a rise or a fall cross detection signal is output Accordingly, the 
cap challenge is widened. 



(57) sjki: m±T ! -9iz^imLtc<7av^^mm-r^m<7ov<7mtiimwzmm-riVLnm^m^izis^ 

fits 5 t LTSt±y >? QX«USP7 O a \Z A* U ^tSlCjUti SflfcltT y <a«Kg-r-$» S 4 $3lT y ? QXS 

*fits6i:L-citTy^ax«aep7 0bicA*-r-s. w$ax&msB7o a . 70bi*. -y-i/^y^^TK 

h-e<BH£T-*<Bfi!£liiriEA2i;**tfc* n^Sii (7PXt7t«; hfil) S5. S6t<DS»fiS$«lll 



WO 2005/027122 




CT/JP2004/008594 



^SIUS&l 2F^*5V^T. 4teA/D^&3§. 5 fix *S9As-7 N 6 &1ft-$§- 

ss N 1 3»ifa»i^ny*fflm®s&-ca>«. flwarajw^ny^ttmiaisi artm* 

V>T, 7 fSfltfB Jtigg^ 8 Jfct* 1 1 f±A~- -J"? 4 s 9 t± V C O (ttJBWfcPSS 
-if ft £fa«iftfc 1 Mtt U ^<£>Kitft£rft fy^Tj/^2fcJ:l3Sl«9 



WO 2005/027122 



CT/JP2004/008594 



2 

V C O 9 ^ttJ^j-T 5 * n ^ £ jftSfeiaSISriHiJ U >f;^H »BU 

V C O 9 ifimtiir^ fnyfb aHStfB»£«:3Hti U jv-^y w 8 ttiluiate 

ny^tttam^i 3 i/cra, -m^s 5fc1\ Haaw»aE»iE, ^^{£tB 



WO 2005/027122 



'CT/JP2004/008594 



3 

<£>— 1 3 i^i-„ 

n^-^zxtim^t u nu^n^mm^^^-y^m^rt lt, ifn 

a^^tU[H]S§7 4fci. spJ^fbH!&& 7 4 1 , D7 y -^7p -y^7 4 2, DHtil 
#J§&3ftl[e]i&7 4 3a>b$!j&£;fr5o ^fcHlj® 7 4 1 itt5 2o©ff4 

2(^ N qz^blHE§7 4 1 frhcom^—Z*: 1 ^ * y?frMm^Z> 0 flF-£"7*— 
*#f&#JifeJS?tl|I]if§ 7 4 3 fi % ¥^bHISS 7 4 1 ftmtl Lfc^fflCO^F^— ^ 

#fift,^afPlH]^ 7 4 3 0ttl7^^n^oX^ttilHlS§7 4 (Dif a ^ n ^.^fflif # 

JSCT, a (n-1) , a (n) N a (n+l) irftLTSS^ 
SaHi: LT&ta^Sif n^/Jf^^ MS a (n) X*hZ> 0 (X) PPfi 

=g-^fl&#2 0©5p^jt^LTVN5o * a (n-1) £ Ifr-^ 

-*a (n) O^p^itO^^lE, m^—Z a (n) £ ^<£&04f -*§-^-* 
a (n+l) (TD^^t^^F-i-^-efcSfcfe, *:(Dipffl\Zi\Lmi-Z>%f^r7 s —? a 



WO 2005/027122 



•CT/JP2004/008594 



4 

(n) flS-ifu^ n*j#-f Z/h kWfeZfcZo ^-<D%$%*f—Z* (n) <D\%}iW 

An tth sm as 

^Oifn^n^^ttJ^O^SrHIl I^EH3u 3T+3T (Tte 

*uc2*u nam (b) ^•r.t^^s^x-^fc^^y ^^us^cDjimgfc 

£: l£ <5 <» 



WO 2005/027122 



1 CT/JP2004/008594 



5 

m^zfcmvxmmznz&temmkmm&xfo^x, msM&f*—* zxirt 
— ?$mB&&mmzttisX±L±*)x? v*irz>±±v ^o^^^^ ^yztkm-t 



WO 2005/027122 




'CT/JP2004/008594 



6 



*mwte, mmimmmk&mm^te^x, mm* n*mmm&.&Mn. mm 

*mw&s Mmtimmmkmm®\z&^x, mm* * *&mm.£.f&&te. mm 

*%£Wte, mmGLmmmkmw\mz.&^x, mm* mm 
vxmm±±y> * o^tfflM^sT!) * vx&Mi$izmtrir?> r. £r#m£-r 

So 

^n^^w§p^s2Pie : ir^^@^-t-s#^sr : tb> Atria* uxmmm&&&\z. 



WO 2005/027122 



>CT/JP2004/008594 



7 



WO 2005/027122 ^»CT/JP2004/008594 

8 

^^^^^^ cf C ^ t $ ti^m^mm mm? * *mmm 



WO 2005/027122 ^*CT/JP2004/008594 

9 

vfu ^m^(D^L± vtvxfj^ ^m-^&^ttT. B«ias:± r> ? p * * 



WO 2005/027122 



CT/JP2004/008594 



10 

&ftmmxm&<D&±*>imwm7 g -f bmmmm^^^^?^^?^ - 
u^^^c ^^^mmmt^i-yx^ mm&r x> ammmff- * <om$m. t mm*. 

^ ^ wis t^i-fx, mm*± <9 * (ommu t mm±± v?** 

*mw&. mm^mm^mmm^m^x s mm? * ^mmm^m^ mm 
sffi^ii wip^st "9 litiniT"-^ bmmmm.£.f&i&<D&T v ? &x?4 ^ 
>?mmu b ^i-fx, mm&r <9 ^mmm?*-? <omnm.b mm&T v?** 
*4 ^^?mmm<Dmttmb<D?ib^ ^^(Drnmu^T^^miUb-r^b 
mm&T 9 mmm<Dnttw& vtcm^± v mmm b-r^^b b 

*mwte, mm\Lffimm$imiB\®fc£i^x , mm? * ^mmiu^.^^ mm 

5: i/?mmu<omn\ub<D?%A^£^<DWffim.b, mm#iMW:^.%\&^> 
<D&TViiLfam^—?(DmttiUbmmmm&j&i$<v&T i Q ? v*?^ ^ >?m 



WO 2005/027122 



"CT/JP2004/008594 



11 

^mw-mm^^^. mmmMm^mMm^xnm^tit^mmwiBniu<D^ 

*mwn, mmi^mnmmmm^^x, mm?**&mm£.f&i$fe. mm 
^^^mm^mmmt u-t, mmmm.^U(Dmmtmm^mmm^^<D\tL 

mm&mmWfkMmmz&\,^x, mmumt^^n. suia^ts 
m.^m^M^x^^m^.mmmmt ^-££f&u r <Dmmm^&mm? 

«§9m, mm&temmk&mmz.&^T, mmumm^^^ mmmm 

m %-&mm? nx&mm&j&iftvmyimmzmti-tZ) r t %m'mt-t% 0 

mmmmmm^mmm^^x, mmmm&.&i®fes m^mm^ 



WO 2005/027122 ^»CT/JP2004/008594 

12 



WO 2005/027122 



CT/JP2004/008594 



13 

HI 1 fitted© SB 1 ©|ll£<©^li<7>ffitB»SitfeffllllK«r^i"BI*T?*»So 

hi 5 nmmM(D^m(Di±nmm^mmm<Di±mmm^m^^Wi^^-irmx 
hi 6 te*mw<Dm 2 ^^(D^tD^^^wiHij^^^is^m^o^ 

^^i-HIT^5„ 
^Sr^-fHlTfc^o 



WO 2005/027122 



-CT/JP2004/008594 



14 

mil tt*n^©B6 <DmM(omn<ommmkdm^<omm^^Wo^<o 

m 1 4fem&mmm.iikM\mm^-tz>? n^mmm^^^m^^irm 
016 n*mw<om i o ©iiafemtt©tt4B»sgEiftwiiii6* j wi-« * * 

mi 8 &*&w<Dm 1 1 <Dmmrm<D\±fammk\timw^-t % ? * *mmm 

m i 9i^m{^mm^mm^(D^u^T^^^m^(Dm^^-tmx^^> 0 
m 2 o am&mm^®.m\Bi&&^ : &^tz-Wi&<Di? n^—^wm^(Dm^ 

7rrtmX*fo%o 

sr^-r m x h z> o 

02 z\%^^(D~mh^^ ^ (on^\t^^Mm^^mx-h^ 0 

0 2 4 te|fgt£^©l?£m^M[H]i&;W^ 

0 2 5 \1tW&&<Dm%i&W8&'t)^~f-Z>^ * ^ n^^tH[H]SSwrtlH5#^^i-0 



WO 2005/027122 



'CT/JP2004/008594 



15 

Xh% 0 

132 7 (a) ^l^^^&^Jtife^-fcV^, ^^f-V^y ^Py*— 

* k<Dmm&&nx^zWi<etKjEmz.Ti* ? ^^m^n^fi^mm, mm 
(m i (Dmmmm) 

m 1 K^^Xs 7 0 0 tf\ IB^S^B^bS^^nJ-Olgl 2 3 ^UTtA/ 
^|-r5{iffi^^^til[HlSST*$)oT, 131 2^^bfc|^^^n i/^^ttilHlSSl 3 

9\zAtftsft, ^©vco9^ MiaA^^nfc^i^ll^-^ofits^ 



WO 2005/027122 



'CT/JP2004/008594 



16 

mi<DtiLnmm&M&&7 o omasv^. 7 ote*^fc£ftfcS£x-*a>s> 

ft ?:£T<9 *n*tfeffi»7 0 b tZftM-fZ, 7 1 tttitfBB&HHifflgP. 7 2f4^ 
n * SSp^^gP, 7 3 fiftj«Jffir#^»T? fc5„ * fc. P B D * , 
PED^i+e^x-^> S lttHfiia^±«9 ^n^^tU$P7 0 aA^m^S*l5 
j£_h y> * ci ^^ffiff ^ S 2 teifrlB&T <9 * b *1&ffigB 70b/^P 3 ft;>j£ft5:& 
TO^n^ftfflit, S 3f4ffiia#ffiIft3£J*ttil»7 1 a^W^ftS&i^titfB 
S4fiI^C<HtrlB^tH^iLW$P7 ia>kffi#3ft5:fcT!3 4fc*Ha& 
^x-^ S 5 ttiiulB^ n ^ mWm&J&n 7 2 3&»&ffi;*j£ft5S:_L9*i3;*S3i 
ft. S 6fil^D< BUlB^C2^£2pfi^§P7 2^e>ffl^$nSStT t ?^B^S^ 
{it, S 7 tti!ulBffl$]{f -5§-£/&SB 7 3 ^ b ftTJ $ ft § ffi #P<1 S 8 t4t&IB&tB» 

BfrfS*n;*tfefcfc|$P7 0#Hi*.*SrJb!9 ?ux1fcmi®7 0 aOrtSWI^J 
&0 2(^f o I^OSO:*) ?**tfititf$7 0 aWV^ 70a-lli» 
5 2o(Offtf- ^©sp*S#CSr|Kil-t-SSp*&'fb0K. 70a-2ttD7j)y^7 
B.yT', 7 0a-4ftSR 7 0 a - 5 {»aiUl^ x PBDttSif-^, S 
lf±it_b«?^n^«imfi^ S5li4J:D^^S!prcj)5. ffrfB&T 9 ^ n 
*tfeffi*B7 0 bOftWilSt), BUl53t±9^n^^|±}§P7 0 a £ ^ 

±«9^n^S^jtS 5 ^^A73^ft5 0 ¥i&fc®B& 7 O a - 1 te N im2 0 



WO 2005/027122 



'CT/JP2004/008594 



17 

IHS§7 0 a - 1 t^fefc¥W^4±^ P^lftS 5&}^U &-t*) ? 
7 0a -5T'ttx D7U ^y^^a >y^7 0 a - 2 T» 1 ^ n y ^ jlfrfc^F-^—^ 

aiUg§7 0 a-5©W^j5SScJh!9^a^tftmSP7 0 a (D&Jb «9 * o *1&tMf #S 

1^5, Iridic lt, 5iT«9^n^itm^7 0 b-c%, aiamK 7 0 a - 5 ^ 

m^-s m 1 ^ Ufc{fc*BK§S3¥tttSlS 7 1 ©rt«p#^MSr0 3 fc^i". Piaofi 

+H^H^W$P7 1 fc*3V^ 7 1 a f±*>f 5 ^PSElElKk 7 1b {^IpJWJIU 
7 1 c~7 1 f te#*irW*. 7 1g~7 1 i |4^D7y y^7Py^ 
PBDf±l?£7*— PEDfiWi7-^> S lttSE±.!!>*n;*tfeffi«-S\ 
S 2f±ScT5^o^^fflfi# N S SttScJiUtfcffiiRIlT 5 — £\ S 4 tt&T t> (fltfB 

aSXfcSHS. *W 5 V^pSHliE|7 1 ate, XfcSjft/fcW&T^^PBDtf)* 
D7yy7"7oy^7 1 h LT&^Hx— * P E D t \^X\&t}-$-%> k&fc. 



WO 2005/027122 



'CT/JP2004/008594 



18 

^71c, 7 1 d &tfD 7 U y zfV n 7 1 g £^ LT&_b «9 f£*Blftg£7**- 
* S 3 £ LTfflTJU — *\ ^"IrJTOJ|h]^7 1 b^^^^T'J^o^^^J 
gULfcaHH^f** 2#I<Dirl/^^ 7 1 e N 7 1fMD7^y/7ay^7 1 i 

miB^m^W§P7 lKLjb^T, Z&iitKitBI^^-^S 3fflMrl/^ 7 

(±hu1B^-|r] WJlHi^ 7 1 b^b^f-^ PBD£r5t#lU TOj (D^^fis 
D7^j/7°7n5/7 P 7 1g(D^f^ (BUlIJ^S^i^--* P B D) &31iR-r3„ 
•£fc, AL-h^fiLtBm^— * S 3m<DHil(D-tU^ ^ 7 1 d (t, V y bit "^R S 
T^-fii:^ TOJ <Di§3mHT*J3:. itulBir 1/^*7 1 c^^r-^«U 

JB<£>irW^ 7 1 7 1 f (DMm^^^X hSX-t<Dffij$bmMX*hZ> 0 

n xmmmtkj&n 7 2 ^s^t. 72a. 71b 72ditv 

^^^j;^^$^6#A7j^lal^ 7 2 d teBf3£<D@£fll £ Lt©f{|t'fc 
S 4 IttT 9 WHif-^ . S 5 fijfc _L 15 ^ n ^ SMu S 6 te&T <9 ^ n 

%-f s ^ n ^SS!pjit^§P 7 2 fcte, -fi^m^HilfP 7 1 T^ffi ^ tbfcSff^ 
£Jh9firfBl^^-*S 3^X$&TVmmmrf-- *S 4, M^^JWf-^S 7 
^A73$H6o #A7Jit4RHI3§ 7 2 c tt, »pm^S 7&i?l/^ Mf-§-£ U :££ 



WO 2005/027122 



'CT/JP2004/008594 



19 

_L 9 l $LmR&7 s —* S3t, _b V) QLfaWmv*—* S 3 %^-*§-£ijfc|H]& 7 2 a T* 

«±HfcWLfc*n*tfetfi*|5 7 0, (t*B»|g3Sffi«P7 1, * n 7 

^ax^fctlg|5 7 0(*. fit* $L±y>*uxmWmS5b. SHF^n 

*gHM£S 6 <b£rA;tj£: U *<E>aE±9 &m&_h«9 ^ n*&tfjgfl7 0 a 

-e, ft£L7 s ~-*<D3LT'omz$:T 1 9 W^ifemm 0 bT\ fi: JL «9 /ST 9 * o 
^^ttJ^rfT^o titfB»3£#fflffl5 7 im n&f*-*b^ Bfr3B*n*tfeffi«&7 0 

iir^PEDi:, {ifBS&li-T*--* S 3 h, :&T9 fcfBS^x-* s 4 

b&mtrrZo *n*£SfMff£j*lfP7 BUIB^til&li^mgP 7 l^b^AE 

Jbtfte+BSftlfrT*—* S 3 frTytiLfam^y*— *S 4 b&g.tfX, Z.thb*M: 

m<oft±*)/'ftT*)**x&itms5, s 6 1 vxmjj-tZo zvmmfess, 

fcl"</U&7tfr 0 3=fc, PE1, PE2 N PE3 N PE4|i#A^ii7-^ 



WO 2005/027122 



CT/JP2004/008594 



20 

3fci\ fil5^|tlSnfcttftll^^PEl©M/i/*4±!iSlpftv 
^LrtU ^03i±l9 * n^SWfc LTfflV^T, &<7>a:_h»Jffc*BBft^P E 

{i+@m^P E 4 ^^{ii-rSo 

S 3 &/B^T. &Jt»? ^ D^.^ffl^7 0 a— te£_h«9 ^ n^MSlfiS 5 Srffi^U 

> h P E r Sr^ip-fit^ UT N ±V) B#^i+BSi|lx— * 

^yfPE3^ttlU ^T^B^ita^X-^^-f^hPE 2 S PE40 

^tm-tes HuiB^ji^NF^^ii^-^^-r^bPE r 



WO 2005/027122 

21 

($ 3 (omMwm 

^ n *;&tHg& 7 0a ^te*fe*MiI^# L < ItTc&T 15 * n 

mwz. mbb:&t n<o\tL^mmrf— *m ^ v p e 2 <d u^/ui. f o^srg: 
in 1 <ot n ^g^itt^^ 7 2 $ tbfci£± 19 mmm?f—* 

S 3 &t^T 9 {frlTO^— * S 4&fflV^T. r.*xb 2o<p^— *0>¥*&te*r3* 
Wi-5 0 ^LT, ^n^^ttJ§P7 0 a—fi, huIB^W Lfd^lit&St Jt <9 

^n*g2MtS 5 <t LTm^U 4T^a^tl±1^7 0 b^li, huIB^W Lrc 



^lcT/JP2004/008594 



WO 2005/027122 



•CT/JP2004/008594 



22 

yfPE 2<£>W<A'L f £^£> N ^frit><Dftl(Dl / 2mX*&Z>¥i%^%g.fo-tZ >0 

$:<D3L±ym<D&Li®m&7 s —?tf'( ^ > &tfcm^5;fcfc<0MW-wu striae 

-fit (Lr+Lf) /2£. ^^D^T9^^m^T ? -^^>^^^t^^^^ 

frommmw^ w^^t^mm^iu- (Lr + Lf) /2&m^z>o 
5 (omm&n) 

mmm^d^ i 3 co^m^m^m 9 fc^-r. i^m^JWf ■n-^gp 73^ 

#¥U5£H]i?&, p ed tetefai&l^- ^ . s 7 s 8 te^-giHf -*§--e h 5 „ 

lt^IllS§7 3 ITU A^3$tl,Sllffi7 3 2 tWif^^PED^O 

7 3 3ft, BuiBit^iEjs§ 7 3 1 (Ditm^t, ^m^-s 8t*$:tf, zfrmm 

7 i (D-fi+B^T 5 — ^^^e=^ tt, {i+a^H^^#:^^itt7 3 2^mt^^ 



WO 2005/027122 ^PCT/JP2004/008594 

23 

£.©«fc5fcflJ*P0>«6 : ? : 4:Ell 0SrfflV^»Wi~5o B!Hfc:*5VvC % PEl-P 
3JSBMIC7 3 2*«ife.fcl*/S-e^ SLhSXTWfcTtf ^n^S^ttS 5, S6^S? 



^mmmmx^ m 9 ^ LfcMm 7 3 «t % {Migiix-^ ped 



WO 2005/027122 ^PCT/JP2004/008594 

24 

tK-Y ^ K PE1~PE4 ttHftffitft!^— * tK-T Y . «JG»"C-hT*BBtf*Sffl^ 

v^y?mmttW:mmnnmw.7 3 2 ^x^xm.^bthx^^ 0 mamm?*— 

^^ybPEi, pe 2M$mmM-t>mm7 3 2 £9 t>*:#v^cse>, K 

< ft o fcfMt^X— * /K-f ^ h P E 3 , PE4 t?fi. if n ^ a * tfeffi;^^ £ 
< ftoT|iilii:7 3 2 ^fc^V^-^f*. ^ n 7 2 ^bttf 

tb &mw>-r z> - £ a* wis £ ft § . 

«7©»I) 

^mimm. ^o^wB#ic^$^5v-^^^mm-^srs la 9 ^^::fc5VvC*^^Fflfi•^§- 
S 8 £ b-Cffif»flr^fife«fP 7 3 (D®WWfe\B\& 7 3 3 —g:ti\ ^Ujf^M^fftt 



WO 2005/027122 ^PCT/JP2004/008594 

25 

o£ . — 5£P^ prefer nxv^>:x^ £4&fcfci LT£^£tb5 V^I&ttHf 



m 9 t^V^T^MflHf "^-S 8 t LTiW#Pflr-3-£jfc*P 7 3 CO^I#^J^lHlSS 7 3 3 —A 



WO 2005/027122 ^iCT/JP2004/008594 

26 

ft, Mwm%-£.&& 7 3 (ommzo^xn, striae 6 Rx?m 6 ^mmmmx^ 
(jg 9 (ommmm 

Hflt£jfc*B7 l 1 <DlEgfcf¥v^ n;*Stp^£j&IH5 7 1 2 ^)*^^^3£5rAtlx.T 
2 3, 7 2 7RXf7 2 8(^1/^^, 7 2 4I1D7 J) -7^705/^ 7 2 5 f^iff 

726 nmmmmmm-^±^ mwm^£.j&i®) ,729 i-±mwmm 
fi\-m»bAX£tizmj£mfflfcs 1 s&iB-fe^^^7 2 3T*^$tt-c, 



WO 2005/027122 



'CT/JP2004/008594 



27 

^ztizt, /f^y^si2i5 roj r u i^tibTs 

^^TOS 1 7 2 3-eit#l£tL-CD:7y ^7D^7 2 4 

^«F$tt§„ mmWiUmm 7 2 5 tt N D7y>y^7n5//724 $ Jxt i 

fttS l l^g^ftl:o^^Trm^$^:5o r«*^#ff^^7 2 6(1, 

gfl7 2 6te. r^^m#-S 8&gttfcimciJ0#{f^££j&U ^ <DijO#{f -5§-$r 
"tut? GiiRmsg) 7 2 7^tti77-rao ti/^^ 7 2 7H i!fiiai50#{f -§-£rg: 
ttT, «&I3D 7 y y -?Z7 n y ~? 7 2 4 K:flM$ £ *tfcPHKtSr31*l U «&lB£J#fB # 

7 2 814, ftulBW'lEftijO^f 7 2 6 Offl^fl-^Xte^gB/^b ^f&Jfttff 
S 1 0 &$famm& 7 2 9 LTgtf fc^iU*. f|t©glI^U> ^ttT 

BUIBia 1 2 \Z.7jk bfc^ n ^£5PM^§P 7 12 OfltJ&£:0 1 4 l^fo 
IHUHc^-C. 7 1 3te&±*) ^n^r^lo^ v|^lsli&> 7 1 4{4^T 
V) p^^— ^i©^ >-pSmSS> 7 15^7l6«:®f^ 7 17, 7 1 
8, 7 1 9M7 2 0teirl/^*-C*fo5 o :©^P^I?fW7 1 2|i, II 
IB^S^^ffifP 7 0 3 tf>:£Ji V RUiLT V {mmmff-* S3. S 4 . ttflBH 
<fit£/&lH$7 1 1 HitftS 9, Ife WCsfffB^J Wf "§-^§P 7 1 3tf>«lHl-5§-S 

HUlBM^7 1 5te, MlByWP^HIS& 7 1 3T*^^P^^^aE±«9^ 
nWMff—^S 3fribmW£.f&%¥>7 1 1 ^b<^:£-L!9 JBUlitS 9 aSr^U * 
©WJMS*©^*?*-- * Sr-fe ^ * 7 17 tttlMSo -fe 1^ ^ 7 1 7 ft, HtflB 



WO 2005/027122 ^WCT/JP2004/008594 

28 

fflt&7 1 5frb<Dft-&7 s ~?1fijE ( r l j ) <om&Kt±&±V) mffli&S 9 a Sr. 

9«, mmmmm%-±i&i®7 1 3<af«m-*§-s 7£§:ti\ ^(Dfijwf-^^w § 
r 1 j <Dtt \zmm<D&± V) ? uxmmm&miJi-fz—jf, mmn^m^ 

TOj <Db%\attU? ? 7 1 7*>fc©iLh»?*n;*£!pfi!n£r»*lU itiRLfc 
^ tz^gSpfjg&^Ji^ ^ n^SiPfiS 5 i: UTI3 1 2 <D±L±. V ? n 7 0 

i Kua^i-So 

£A_h, * n ^I3W64^ 7 12 T-05t_h «9 * n ^S^ffi S 5 O^^oV^T 

sit, *nmmn<D{iLi®mmmMm&<DW}iP&m 1 5 \zm~3^xmm-rz> 0 m 
3T+3T (mf-^^/^mw <om } omi,<Dn^E.m^rt^-^v 

b&TFl-X&Y) , PE1, PE2 N PE3, P E 4 tefMl^X— 
L r 1 ttSCJiQ * n *£S|M§^ L f 1> Lf 2 te&T 5 ^ o *mm&. L r t h 



@15m ^^W^ttS^iD^^^x-^PElf^ &JL 

7 1 7 ^ifBSHSIx—^PE 1 «:I^L, r.tf>j£JL9 ^&1f^f 

^PEl tf^M^zfe-h <9 ^ n^SWL rU45, ^©fiftilr-^ P 
E 3 r.ADffltfSSRSET*^* PE 3 i: -tOM^tBP^X— ^ £ (D^-fit (l^ 

m^lB-^-X lt^t) ^HuiaSC-ti^^n^SlpmL r l&ffiX&X'hy, ^<D± 
± D {itlSi^x— 9 PE3i: -^^(D&fBSIMx—* £ <B¥*&4K (HHI^IB-^X 



WO 2005/027122 ^PCT/JP2004/008594 

29 

7-^PE3©IHIIt ^JblSf^U-CV^aiCJiUffiWfiiCL r th©i(6»«[J:9 

Hfr-^PE 2r±iTF9JI!BHtL f t h«t «9 %^W5/h$v^T\ ~<DiLT 
9 fffll^x—^ P E 4 r. ro{i+B^^x — * PE4i: ^rOBtro^tB^^^ 

f 1 O^^YiT^^fe «9 > ^ £>3-T 9 {M^^-^ P E 4 t *:<DWt.<o{1iM 
1 &j££;t-CIE-C*fc5(DT% r <D\&®Wm?f—Z P E4W!)WiT'-^ £ 



(no (omrn^rn) 



WO 2005/027122 



'CT/JP2004/008594 



30 

-tftfrib. mi 6<D?vx&*fm&&M7 1 2 a-er± N mMm¥%3&m®&7 

2 1 «F#S1EIhIK 7 2 2 t*SiiJp$^5o ffi1B*fe^te¥J$l*ffi!ElB& 7 2 1 W\ 

Jft#*¥*&IUttlEllft 7 2 l^b<DSp^^a^SMf^ -^^Sirl^^ 7 1 9 
Kffl^SfrbS^*^ flF#R(BIIIg& 7 2 2T^t^$*lfct^^^^7 2 0 

3T+3T {Ttt^^MW OiiJlL^rafttt^y^W^b 
!)fflillLr t h J;*) t>lft*MB*S/h$v^T? N ~ <£>a£_L X> {iL^WS^kff 9 PE 1 

<r>mm!fc&tL±jo fv^mmiUL r 1 i:*«„ fc^tfeffl&frs&T&te 

tBBftH^— ^PE 2 fcSTFtJJBISMiX f t h <fc <9 *>$&ttm&'b£^<DX\ ^©4 
TOttftW^-^PE 2<0Sffi«s&T!J*n*2E*tM»:L f 
tt, :©4±!)WiTf0^n7SS1llLr 1, Lf 1 ©tefcHB© 3 ! 2 *^ 
( (Lr 1+Lf 1) /2) 3*. »cOi[±0ffi«l»Jtf*— ^PE 3 O^ffig^Mt 
fcjfc5i*l:, ^©#ftM«[©sp*&fl[©^F#©Ste«- ( (Lr 1 + Lf 1) / 
2) ^03iTt)^^7 :f --^PE4©^WS^iti:^So 
•^O^te. r.^«f©ScJit)RtflcT0©M(tffi»ll7 ? '- ^PE 3, PE40I 

mm.<Dmmnm t „ 3z_t t> « ©wune l r t h N Lf th t 



WO 2005/027122 



'CT/JP2004/008594 



31 

1 4 ^ ufc* uxmmmz&to 712 -e^&T 5 iiptiii©^ >-pgm 

8S7 1 4. 3£gS&7 1 6^irV^^7 1 8<SHn&Ut\ &_t 9 £tfMft£ J&JB <£> 
irV^^7 1 7 38>b<J!>S:Jb>3 ^ a ^^pjjt&rijf -5§-Sfe[aIS& 7 2 2 -e^F-^Ste bfc 
Ilr4T!9^n^Sif i bTirl/^ 7 2 0 J!lA^-t"5#^&"e*>5o ^fto 
012 C*U^P^I¥IM7 1 2(Dm&tm—-?foZ)<DT\ -t 

©BUB 

tfcfc:, *^IJfe^«8©it3|BSftlltfttHliIBSOttf^SrBll 9fc^wrifc0!i-5o HI 
1 9-efis M^^W^^SiE-b^^m^— ^ P E ltf±L±.V mmifeL r t 

VfnxmWSLl. r 1 £&5 0 -^b-C, UlflBSci t> ^ ta^SWL r 1 
^n^x-^PE4fi. iET^^n^S^gL f 1 (=Lrl) £rS*PS-^ffl£ 



WO 2005/027122 ^PCT/JP2004/008594 

32 

^v^-c N ffim<D&£yRT$&TV<Dm&nmm'r—??v 3, pe4©iii 
mcofj^mmmm? 1 3, 1 5Wt^^7 1 7©*stk«-^^ 

>f ^PSISIIS7 1 4. &^g&7 1 6WV^^ 7 1 Stf^trtSJH-Cfc&V^W: 



(mi 2 (ommmm) 

-f-^t?^. W«i«#fefiWl5 7 13lt Hll 2^i-«t5^, «r*a8RHIWl*P7 
@^ bfci? n^n ^ftffl^fcftl «9 ^x. SffrJ ®Hf # S 5 &B9 1 2 fcjj* bfc^ a * 

mwtL&j$M7 i 2^w^-rso 



WO 2005/027122 



'CT/JP2004/008594 



33 

7 1 3H)mmn^S 7^«t5i, ^n*SM:£j&g|S7 1 2T*it El 1 4 \H 
^bfctpl-. 2<®c7>i?i/^* 7 1 9 N 7 2 Oj65^-jjt<D^a^£2p'fii[SrM^i-5 

(in (D%mrm) 

*mt& : mnt±, mi 2K^vtz.mmm^^7 1 3^umm^^-r^ 

0 3^h\tmm^T— ^PED^X^^^LTV^T, i (DiitSl^^^— ^ P E D £r 

H*-efc£„ f|!Wf^i=J«7 1 3« N A^^tlfct^i7-^PED tjttilB 
J^^IM^JtifcO^J!^ tefBS^X — * P ED^^ffBBf^^^^^feoT, 

-tfn^ n^^fiia^fc^^^^ ro j m<Dmmt^^^x, mi 2 ^ u 

fc^n*S«£j&gB7 1 2^W^Ji-6 0 



WO 2005/027122 ^PCT/JP2004/008594 

34 

foT> JtmifoteM-Vte, 022 5 ^o^f-^^^bPE 

(#14 ©Hife^ti) 

^bx^n^s^^$P7 i 2^m^-r ; s>o wm^n^wmm^0M7 nt 

tot, #^»21^*3^Tt>, HufBffll 3<?5^1fe^S^I^#^> #J^£>&^ 



(«i5 <Dmm<D^m) 



WO 2005/027122 ^PPCT/JP2004/008594 

35 

ftiBfij^ft 7i3it ^riBm^f ^rmmm^r^nftm\zn. r i j 

ft N fflj«{S^£j$ft|S 7 1 3<D*^i310V^fis BUlBSfSl 2X^1 Z<Omm& 



WO 2005/027122 



'CT/JP2004/008594 



36 

1 . 

2. 
3. 



WO 2005/027122 




'CT/JP2004/008594 



4. 

HtilS^T 9 * n *tfcffi*|5©:&T i^frS^rg»*"T\ mflS:fcT 0 



5 . 

striae n xmmm&&i$^ 



6. 



WO 2005/027122 ^PCT/JP2004/008594 

38 

**AJr L-CBufB^-L*) ^n^ttW«p^W*U buIBAJi 5 

7*-* O^-i-SrS^ Lfc^tf) A_k 9 tetBl^x-* ^4T9 S«<b LTfulBA 

7. 

* ©^#-SrR*5 Lfcm<£> AT 0 {fc*B«R3l7*— * ^rA_h 9 S2p#C £ LT BufB&Ji <9 

t& ^ n^m&u-m^-t-s 



8. 

- (75 A^J $ frtfc A_h 9 {£*BSI^:r - * S.t>*AT 5 i^mmr'- ^©»©1/2I 
U -OfpcD 1 / 2^Rtf^©flF#Rte««r A_b <9 SSplg&'tf AT Y> mm 



9. 



WO 2005/027122 ^PCT/JP2004/008594 

39 



1 0. 



1 1 . 



1 2. 



WO 2005/027122 ^^CT/JP2004/008594 

40 



1 3. 



1 4. 



1 5. 



WO 2005/027122 ^^CT/JP2004/008594 

41 



1 6. 

mmmmm^m.mt, 

mmn^—? ctz t % fh^>m^mm^^n, mm? 

1 7. 

mmumw^^mt, 

tbcomfevm^jfcCT^ mm? n ^sspji^tfcits^pfT-^ 

1 8. 

i mm(o&mw:m&i&\Bi® t , 



WO 2005/027122 



CT/JP2004/008594 



42 

1 9. 

2 0. 
2 1. 

- 1 ^wmt-r^i±mmmmmm^ 0 



2 2. 



WO 2005/027122 




CT/JP2004/008594 



2 3 . 

bu1B^± 9 * * ;* tfem*B©SE -L 9 9 * * * -i 5 ^fi^r^ttT, itufBlz: Ji 19 

2 4. 



WO 2005/027122 ^PCT/JP2004/008594 

44 

2 5 . 

mm? u x&mm&j&t&t** 

fj^^ymmmkz&vx, mm&±y&ttmm'?~-*(z>m*tmkmm&±*) 
^k&wmk-tztiLftmmmttiwi&o 



2 6. 

mm? o xmwt&.i8M^ 

mmimmm&mi$(o3LT } 9itLttmm:7 £ -? kmmmm£.&u<n&T*)?nx 
-tzkm^ 

mm&T *> mmm<Dn%-&&.fc^frm*&± r> mmmk-tz 
zk&&mkirz>tiLftmmktom®o 



WO 2005/027122 ^PCT/JP2004/008594 

45 

2 7. 



2 8 . 



2 9 . 

ff^2 8fB*<0&*Bl&glfcffllII&fc:fcV N 't\ 
fill- Z> MWfe^r&f&tottlr 5 



WO 2005/027122 



'CT/JP2004/008594 



46 

3 0. 
3 1 . 

* k mm £ x v n 6 v- ^ ^ t - * <d m m m £ ti k Htna* o m m u 

3 2. 

Bf mm^mm-r z mum® t . 



WO 2005/027122 



l CT/JP2004/008594 



47 

3 3. 

34. 
3 5. 

3 6. 



WO 2005/027122 



CT/JP2004/008594 



48 



WO 2005/027122 



'CT/JP2004/008594 



1/27 



I 

m 



a 



M 



o 
r— 



m 

33 

nw 

SI 



CO 



— ► 



CO 

r- 



CM 
00 



33 



CO 



CO 



I* 



o 



o 



O 



33 

* 
K 
□ 

<N 









^33 




^33 


-H 



















CM 



00 



I 



CO 

oo 



CO 



I 



o 

I — I 
IX 



4?N Q 
I m 



CO 



WO 2005/027122 



'CT/JP2004/008594 



3/27 



•OS 

I 

m 

8tf & 



i 



I 

A 



■OS 
I 

JW 

_ K- ^ 



CO 

O 
i — i 



^ — ► 




mm to 




ZT -^t— A AO 



CK1 

•E [eI 



as 



j 



□ 



h- 

en 



ijra 
V 



Q 

CQ 

a. 
I 



n|r cm 

us" 



□ 



WO 2005/027122 



'CT/JP2004/008594 



4/27 



39- 

m 

■H □ 

in 

00 



r- a 



CO 
GO 



O 
CM 



O 
i — i 



mm 



CO 
CM 

r- 



CM 

m 



K 
□ 



CM 

















m 


























A 




A 



a a a 



r- 
c/> 

Una 



CO 
GO 



•OS 

I 



I 

■ft SI 

cm 

•ft- 



HI 



-a 

CM 



I 




'CT/JP2004/008594 



V 

□ 



WO 2005/027122 ^PPCT/JP2004/008594 

9/27 



!!!!5 



GO 



r 

CO 



1g 
mis 



0> 

o 

I — I 




I 



n|r 

US 




'CT/JP2004/008594 



WO 2005/027122 



'CT/JP2004/008594 



12/27 



: 
: 

O 

m 

33 

m 



o 



I 

S & 



CO 

o 
r-» 



CM 



CM 
O 



CO 



co__ 



GO 



CM 



M- 1-3. 



CO . 
00 



CO 





15 







o 

oo~U 



CSI 
i — I 

o 

I — I 



I 



I 



4?* a 



00 



n|r 

mm w 



WO 2005/027122 ^^CT/JP2004/008594 

14/27 




WO 2005/027122 



( CT/JP2004/008594 



17/27 





T/JP2004/008594 



WO 2005/027122 




'CT/JP2004/008594 



24/27 



I 

1h 

m 
& 

Q 
LU 
D. 

n 



a 

CD 
Q_ 

J* 
I 

1h 

a\ 
to 



gib 



O 
i — i 




WO 2005/027122 




'CT/JP2004/008594 



25/27 



LO 
CS1 

O 
i — i 

(-Lh 



□It 

33 
« 
K 
n 

Q 




J3S 

I 



WO 2005/027122 



26/27 



'CT/JP2004/008594 




INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/JP2004/008594 


A CLASSIFICATION OF SUBJECT MATTER 




Int. CI 7 G11B20/14, H04L7/033 





According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED . 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 G11B20/10, G11B20/14, H04L7/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1922-1996 Toroku Jitsuyo Shinan Koho ' 1994-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Jitsuyo Shinan Toroku Kdho 1996-2004 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document; with indication, where appropriate, of the relevant passages Relevant to claim No. 

A JP 2000-243041 A (Fujitsu Ltd. ) , 1-36 

08 September, 2000 (08.09.00) , 
Full text; all drawings 

& EP 1045392 A2 & US 6151282 A 

A JP 2000-132921 A' (Victor Company Of. Japan, 1-36 

Ltd.), 

12 May, 2000 (12.05.00), 
Full text; all drawings 
& EP 0997902 A2 

A JP 2000-200467 A (Matsushita Electric 1-36 

Industrial Co., Ltd.), 
18 July, 2000 (18.07.00), 
Full text; all drawings 

(Family: none) ! 



1 I Further documents are listed in the continuation of Box C. \ZJi See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

W E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



Date of the actual completion of the international search 
10 September, 2004 (10.09.04) 


Date of mailing of the international search report 

28 September, 2004 (28.09.04) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

T document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

K Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 



PCT/J P2004/008594 



a. 3m<r>m-rzftm<D&m. (bmbmwwh* ( i p o ) 

Int. CI 7 G11B20/14, H04L7/033 



Int. Cl 7 G11B20/10, G11B20/14, H04L7/00 



B*H0l/il$rfg^& 1 9 22-1 996¥ 

B^m^mmmMM^ 1971-2004^ 

B*Bg^Ul£rfil2t$ft 1994-200 4# 

B*B3tft*i%£6&tR 1 9 9 6-20 04^ 



JP 2000-243041 A (*±iittc*^tt) 

2000. 09. 08, &x, <£■ 13 

& EP 1045392 A 2 & US 6151282 

JP 2000-132921 A (B^tf^ 

2 00 0. 0 5. 1 2., 

& EP 099790 2 A2 

JP 2000-200467 A (*fcT«*SHM*5fc£tfc) 

2000. 07. 18, ±X, ±m (77?y^L) 



1-36 



1-3 6 



1-36 



Xtt GM *{*-*-) 
roj Pii:i5i*, 



r&j p— Afj/h775 y-SciSfc 



10. 0-9. 2004 



BMffilftKroJti&B 



28. 9. 2004 



0:fcB#!fJr (I SA/J P) 
100-8915 
WSCSFFftHKIRtfBHTB 4#3-i§- 



5Q 



9 8 4 8 



«BS*-9- 03-3581-1101 fom 3 5 9 0 



^iCPCT/ISA/2 10 ®2^-i?) (2 0 0 4^1 



